Rework is a chronic problem in construction and engineering projects. A plethora of 
 (Lewis, 1973b, p.161) 
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Rework remains a chronic problem in construction and engineering projects (e.g. Burati et al., estimates included an allowance for the cost of delays that were incurred. If these were removed, 47 then rework costs would have equated to 3.6% and 6.6% of contract value. Love (2002b) suggested 48 that indirect rework can have a 'multiplier effect' of up to six times the actual (direct) cost of 49 rectification. Case study research undoubtedly has its merits however, the number of cases 50 presented in studies has been limited and thus only stimulated research to be repeatedly exploratory 51 instead of being explanatory, which is essential for developing theory of rework causation in 52 construction (Love et al., 2002) 53 54
With tight profit margins and the need for higher productivity levels, clients and their project teams 55 cannot ignore rework as ultimately business survival is jeopardized. Despite considerable research 56 undertaken to date, there is a clear paucity of evidence to confirm that rework is being reduced or 57 contained in projects despite similar costs and causes being identified more than 25 years ago (e.g. problems, project costs and schedule will remain the same and they avoid blame. Revealing 160 problems caused by others, may increase project cost and could led to schedule slippage, giving 161 them the opportunity to attend to these issues. However, most people are reluctant to become a 162 'whistleblower', given the the acrimony attached to such activity. Table 1 . Basically, what may be apparent to one individual will differ to another. People select information to make sense of a situation as they perceive it to occur. It is deemed to be easier for people to seek confirming evidence for their current undertstanding than to test it and risk having to invest in significant time and effort in devising another explanation.  People filter out most of the information around them
In this instance, people are only interested in the information required to undertake their task. If information is missing, then they may request it, though this will often depend on the 'level' that is required. People possess a hierarchy of mental filters and thus select the information that best suits their needs.
 Cultural differences increase the likelihood of different interpretations of the same event
Differing parties involved in a delivery of a project have differing goals and objectives which are crafted as a result of their organization's culture. What is considered relevant to one person may not be relevant to another as a result of the task they are undertaking and thus socio-political and organizational pressures can shape their perceptions and memory of an event.  Problems arise when the goals of people in the same organization start to diverge
Organizations involved with delivering construction projects tend to have differing goals. A lack of understanding of each participating organizations roles and capabilities leads to divergence and problems arising.  People break rules to make work more efficient
Time and cost are innate features of construction projects. Thus, within this context people make trade-offs between efficiency and thoroughness, which is guided by the experience and training a person has been given.  People's decisions are a trade-off between the available information and the available time
People often do not have enough time to complete their tasks.
As a result, they rely on an alternative approach to produce the best decisions using the available nformation within the time they have. In addition, within construction there is a great deal of uncertainty and complete information is often not made available.  People make mistakes. Organizations make it possible for the mistakes to be really serious
Inadequate time, design, staffing and the lack of good management that contribute to errors may combine to make a situation even worse. For example, building failure, which may result in injury or even deaths. 166
For reasons of self-preservation, it is better to allow other project team members to be blamed for First, people pursue a course of action in spite of negative feedback; this suggests that people value 173 tenacity, or perseverance, as they generally admire those who stick to their principles (Shaw, 174 1981). Second, people will forsake a more rational approach to difficult decision situations out of 175 the concern with establishing consistency, a valued characteristic. 
Systemic Approach
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The identification of singular causes (which in most cases only describe the proximal causes i.e. important to obtain multiple views that can explain the rework events occurrence (Tversky, 1993) . Table 2 . or optimism bias C could give rise to a cost and/ or time overrun E. Each node represents an event.
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In this instance the occurrence of event A or C or both (at some implicit point in time) is the cause cases of probability-raising from non-causes. Menzies (1996) concedes that this account remains 394 problematic with certain types of pre-emption, and discarded it opting in favor of causation as a
395
'Concept of a Theoretical Entity', which treats it as an intrinsic relation between events. Thus, attending to causes that raise the probability of specific processes, rather than individual events, 402 which have been motivated by the problems of preemption and probability-lowering causes. (Menzies, 2014) . A key idea underpinning the formulation of these counterfactuals is that of an 424 alteration of an event. This is an actualised or unactualised event that occurs at a marginally 425 different time or in a dissimilar manner from the given event. Menzies (2014) states that an 426 alteration is a fragile event that could not occur at a different time, or in a dissimilar manner without 427 being an altered event. Lewis (2000) intended that the derived terminology be neutral on the issue 428 of whether an alteration of an event is a version of the same event or a numerically different event.
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Notably, Lewis's (2000) new theory does accommodate cases of late as well as early pre-emption 430 and therefore addresses, only to some extent, the issue of temporal asymmetry. The preceding discussion, illustrates that research examining rework causation is immature and 446 lacks a robust theorectical foundation, which has therefore inhibited its reduction in construction 447 and engineering projects. A significant amount of ambiguity prevails as to 'why' and 'how' rework 448 occurs, its causal structure and ways in which to effectively contain and reduce its occurrence.
450
Implications for Research
451
Science aims to determine whether a set of axiomatic events or propositions can be accepted as 452 true and validate the complex facts that establish causal relationships. According to Wold (1954) 
